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Notice 

This Technical Reference is published by Bell Atlantic to provide a technical description of digital 
unbundled loop services. To the extent feasible, the description references or duplicates existing 
published technical r e f e r a m  utilized by the indusw. 

Bell Atlantic m e s  the right torevise this technical reference for any reason including. but not limited 
to, changes in tariffs, laws, or regulations, conformity with updates and changes in Standards promulgated 
by various agencies, utilization of advances in the state of technical arts, or the reflection of changes in 
the design of any facilities. equipment, techniques, or p d u r e s  described or referred to henin. 
Liability for difficulties arising from technical limitations or changes herein is disclaimed. 

Bell Atlantic r e m e s  the right not to offer any or all of these services and to withdraw any or all of them 
at any future time. In addition, the services described henin are based on available facilities and 
equipment and may not be universally available. 

With respect to services offered pursuant to tariff, however, the t e r n  and conditions of the service 
offering are determined by the tariff itself and applicable laws and regulations. This reference is intended 
to be supplemtal to the tariffs. In the event of a conflict between the tariffs, laws or regulations and thii 
reference, the tariffs, laws, and regulations shall govern. 

For additional copies, pleare contact: 

Bell Atlantic Documnt and Information Delivery Service% 
13 IO N. Court House Road 
Arlington. VA 22201 
703-974- 5887 

For information about the technical specifications k r h i s  TR, contact: 

Trone Bishop 
4 10-736=1622 
Fax 4 10-736-7622 

Arlington. VA 22201 
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. ,  
1. General 

1.01 This technical reference provides the technical specifications associated with the Digital 
Unbundled Loop Serviqs offered by Bell Atlantic @A) in the Cocarrier Seaion of local exchange 
tariffs. AU of the. services described in this document may not be. available in every jurisdiction. 

1.02 Whenever this technical reference is reissued, the nason(s) for reissue will be provided in this 
P"graph. 

1.03 Digital u n m e d  loon, services enable Other Telephone Companies (OTC) that are e 
located in a BA central office to c ~ ~ e c t  to BA subscriber loops that arc designed to support 
digital services including Integrated Services Digital Network (ISDN) Saviccs. 

1.04 The following digital unbundled loop services M defind ISDN Basic Rate and DS 1. HDSL 
and ADSL unbundled loop services are under study. 

1.05 The technical specifications in this document assume that the OTC is co-located in the same 
CO as the digital unbundled loop service. In the future, BA may offer nanspon ScIviCes for digital 
unbundled loop services. In that case. the technical specifications associated with the transport 
service should be consulted. 

2. Servicekription 

A. General 

2.01 The description, terms and conditions, rates, regulations, and Universal Service Order Codes 
(USOCs) for digital unbundled loop services are contained in applicable tariffs or contracts. 

202 Digital unbundled loop services are provided subject to availabilif/ on a fmt-corne fmt- 
served basis. Special consauction charges apply when appropriate facilities are not available. 

203 Digital unbundled loop services provide the OTC with a fransmission channel suitable for the 
transport of certain digital services. The channel is between the Central Ofice Distributing Frame 
(CODF) or DSX-I termination of OTC equipment in a BA Central Ofice (CO) and the Rate 
Demarcation Point (RDP) at an End User (EU) customer location. 

B. 

204 IBRULS provides the OTC with an effective 2-wire channel that is suitable for the transport 
of 160 kbps digital signals in both directions simultaneously using the 2B1Q line code. 

205 The interface. at the OTC CODF termination is 2-wire and the interface at the EU-RDP is 2- 
wire. At each interface one conductor is called tip and the other conductor is called ring. 

LSDN Basic Rate Unbundled Loop Service (IBRurS) 
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2.06 The transmission channel between thc IBRULS 2-wire interfaces is effective 2-wire. An 
effective 2-wire channel may be entirely 2-wire or it may confain a 4-wire facility pomon (such as a 
Digital Loop Carrier) with a 2-& metallic extension to the EU-RDP. A typical IBRULS 
conf ipat i~~  is Shown in F i p  2- 1. 

OTC-POT EU-RDP 

1 1 
Figure 2-1: Typical 2 - w ~  IBRULS configuration 

2.07 IBRULS suppor& full duplex 160 ldp digital transmission. The 160 kbp ISDN Basic Rate 
supports a 16 kbps overhead channe-1 for performance monitoring, framing, synchronization, and 
maintenance. In addition, the line rate supports 144 kbps of payload data which is divided into 
three channels, two 64 kbps "B" (Bearer) channels and one 16 kbps " D  (Data) channel. 

2.08 IBRULS supports the standard ISDN Basic Rate Two-Binary One-Quatemary (2B 1Q) lie 
code. Vendor-specifc. non-standard line codes are not supported and Bell Atlantic spectrum 
management des do not permit their deployment. 

2.09 IBRULS may be provided using a variety of loop transmission technologies, including but not 
limited to, metallic cable, metallic cable based digital loop carrier, and fiber optic digital loop 
carrier systems. 

2.10 When digital loop carrier (DLC) is used to provide IBRULS, the DLC will provide an ISDN 
Basic Rate interface at the RDP that meets the network requirements in ANSIT1.601-1992 [l]. 

211 It is currently known that the 2B 1Q line code is incompatible with a number of embedded 
services. These seMces include CO-LAN, 15 kHz h g r a m  Audio Service, and analog d e r  
SyStemS. 

2.U Analog carrier systems are extremely susceptible to interference from the 2B 1Q line code and 
separation into separate cable sheaths is required. 

213 Program audio seMm are also susceptible to interference from the 2B 1Q l i e  code on the 
loop. In order for the program audio and the IBRULS services to coexisf bider group separation 
is necessary. Separation to nonadjacent binder p u p s  is preferred but adjacent binder p u p s  may 
provide adequate margin. 

2.14 Data-Voice Multiplexers (DW) are also incompatible with IBRULS depending upon the 
range at which the DVMs are deployed. If DVMs are operated at less than 80% of the 
manufacturer's maximum specified range, including CO and customer wiring. they may be 
compatible with the 2B 1Q line code. If DVMs are opemed at or above the 80% range and occupy 
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the same cable sheath as a 2B 1Q service. then the two services an considered to be incompatible. 
In this case bmder group separation is necessary. If this is not possible, an alternate means of 
providing the 2BIQ seMce must be sought 

215 IBRULS utilizes subscriber loop facilities that were originally designed for Plain 0rdin;uy 
(analog) Telephone M c e  (POTS). For this reason, some loops. such as loaded metallic facilities 
or analog carrier system, may not be suitable for IBRULS. 

216 Bell Atlantic will work with the OTC to resolve facility problems should the IBRULS loop 
facility quire &cement equipment to support BRI service. 

217 If an 
quipment is requid to meet OTC qukments that are more stringent than IBRULS and Basic 
Rate ISDN, the OTC will be responsible for pmviding such enhancement equipment 

C 

218 DSIULS provides the OTC with a4-wke transmission channel that is suitable for the 
ttanspoxt of 1.544 Mbps @S1) digital signals in both directions simultaneously. 

219 The interface at the OTC DSX-1 termination in the BA CO is 4-wire and the interface at the 
EU-RDP is +wire. The conductors of the OTC or EU transmit pair are called tip and ring and the 
conduaors of the OTC or EU receive pair are called tip 1 and ring 1. 

2.20 The transmission channel between the DS IULS interfaces consists of 4-wire facilities. 
DSlULS may be pmvided using a variety of loop transmission technologies, including but not 
limited to, metallic cable. metallic cable with regenerators, metallic cable with High-Bit-Rate 
Digital Subscriber Line (HDSL) technology. or fiber optic transport system. A typical DS IULS 
contiguration is shown in Figure 2-2. 

service is provided using IBRULS and electronic transmission enhancement 

DSl(1.544 hlbps) Unbundled Loop Service (DSluLS) 

OTC-POT ' RDP 

t I 
t I 

Figure 2-2: Typical 4-Wire DSlULS confguration 

2.21 DSIULS enables full duplex 1544 Mbps digital transmission. The 1.544 Mbps line rate 
suppom an 8 kbps framing format and 1536 Mbps of payload data. DSlULS will support either 
the Superframe (SF) or Extended SupemamC (ESF) framing formats as specified in ANSIT1.403- 
1995 141. 
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2.22 DSIULS is available with either the AMI or BBZS line codes as specified in ANSI T1.403- 
1995 [4]. 

2.23 DSIULS shall provide an elecuid DS 1 interface at the RDP that meets the network 
~~@CJDUI~S in ANSI T1.403-1995 [4]. 

2.24 The DSl interface provided by BA does not deliver direct-cumnt power to the NI via the 
simplex leads of the transmit and rcceive pairs. When BA employs metallic facilities and no 
loopback device is deployed, directcumnt power could appear at the “I on the simplex leads of 
the transmit and rcceive pairs however. In such cases, the OTC or EU equipment shall provide a 
dinacumnt connection between the simplexes of the transmit and receive pairs. 

225 Direct-cumnt power shall not be delivend to the EU-POT by customer equipment. In 
addition, customer equipment shall not apply voltages to the EU-POT other than those described in 
ANSI T1.4O3-1W5. 

2.26 The OTC will be responsible for providing synchronization timing for the DS IULS. 

227 Subscriber loop facilities were originally designed for Plain ordinary (analog) Telephone 
Service (POTS). For this reason. some loops may not bc suitable for DSIULS. 

D. 

L28 HDW is under study. 

E. 

229 ADSL Unbundled Loop Service (ADULS) is under study. 

F. ServiceEIements 

UO IBRULS ordinarily consists of two elements: 

High-Bit-Rate Digital Subscriber Line Unbundled Loop Service (WUrS) 

Asymmetrical Digital Subscriber Line (ADSL) Unbundled Loop Service 

(1) The CODF wire and tie cable(s) between the CODF termination of the m-located OTC 
quipment and the CODF termination of a subscriber loop; and. 

(2) a subscriber loop facility between the CO and the EU-RDP. The loop is either: 

(a) a metallic non-loaded facility consisting of cable and wire between the CODF 
and the RDP wire with no intermediate electronics; or, 

(b) a metallic non-loaded facility consisting of cable and wire between the CODF 
and h e  RDP wire with transmission enhancement equipment; or, 
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(c) a universal digital loop carrier (DLC) facility with 2B+lD ISDN Basic Rate 
transport capability via three DSO channels. The DLC facility consists of: 

- CO cabling between the CODF and a DLC Central Office Terminal 
(COT) quipped with an ISDN Basic Rate Interface Terminal Equipment 
(BRlTE) channel unit with NT functionaliw 

- a fiber or metallic facility from the DLC COT to the DLC Remote 
Terminal (RT) equipped with an ISDN BRlTE channel unit with LT 
functionality; and, 

- cable and wire between the DLC RT and the RDP. 

231 DSlULS ordinarily consist of two elements: 

(1) The DSX-1 wire and repeated tie cable(s) between the DSX-I termination of the co- 
located O K  quipment and the DSX-I termination of subscriber loop facilities; and 

(2) a subscriber loop facility between the CO and the EU-RDP. The Loop is either: 

(a) a metallic non-loaded facility consisting of cable and wire between the CODF 
and the RDP wire with no intermediate electronics; or, 

(b) a metallic non-loaded facility consisting of cable and wire between the CODF 
and the RDP wire with transmission enhancement equipment such as regenerators 
or DSL technology; or, 

(c) a fiber facility from the CO to a Remote Terminal (RT) location with cable and 
wire between the DLC RT and the RDP. 

232 HDULS is under study. 

233 ADULS is under study. 

3. Element specif1cati0ns 

A. General 

3.01 Two elements are always used with digital unbundled loop services. They m: CODF wire 
and tie cable(s). and subscriber loop facilities. A third element, electronic transmission 
enhancement equipmenf is sometimes used with digital unbundled loop services. The foUowing 
scctiom contain the specifications for each of theK elements. 
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I ? 

B. 

3.02 CODF crossconncct wiring and tie cable(s) are used to link the CODF termination of co- 
located OTC equipment to the CODF termination of meat subscriber loops, DLC COTS, and 
electronic transmission cnhaocement quipment. 

3.03 The total combined length of all CODF crossconnect wiring and all CODF-&ODF tie 
cables between the CODF termimion of the OTC equipment and the CODF termination of any 
subscriber loop in the same CO should be less than 1500 feet. No bridged tap is permitted in the 
co. 

CODF Wiring and Tie Cable@) 

3.04 The b - c u r r e n t  resistanW between the CODF ccrmination of the OTC equipment and the 
CODF termination of any subscriber loop in the same CO should be less than 80 ohms. This is 
equal to 1500 or less feet of 24 gauge cable. 

3.05 The 1 WZ loss measured on the CODF wiring and tie cables when measured between 900 
ohm impedances should be .85 dL3 or less. 

C Subscriber Loop Facilities 

3.07 Subscriber loop facilities consist of feeder and distribution plant between the CODF and the 
EU customtT’s RDP. Feeder plant uses a variety of transmission technologies, including but not 
limited to, twisted-pair metallic cables. twisted-pair metallic cable based digital loop carrier, and 
fiber optic based digital loop carrier. Distribution plant usually consists of multipair metallic 
cables. Additional information about subscriber loops may be found in Bellcore SR-TSV-002275 
121. 

3.08 Subscriber loop facilities have been designed on a global basis primarily to accommodate 
POTS and guarantee that loop transmission loss at 1 kHz is statistically distributed and that no 
single loop exceeds the signaling range of the CO. 

3.09 Prior to 1980, loops were designed using one of the following design plans: Resistance 
Design 0). Long Route Design o). or Unigauge Design (UD). From 1980 to 1986. the 
Modified Resistance Design (MRD). Modified Long Route Design (MLRD), and Concentrated 
Range Extension with Gain (CREG) plans wen applied on a going-fonvard basis (i.e., retroactive 
redesign was not implemented). In 1986, the Revised Resistance Design (RRD) plan was applied 
on a going-forward basis. 

3.10 Most metallic loop facilities (98%) were designed using the RD. MRD, or RRD design des. 
The RRD design rules currendy in use limit the loop resistance to the design range of the CO 
switch (1300 or 1500 ohms) or 1500 ohms whichever is less. The vast majority of non-loaded 
loops, designed using theK rules. will support IBRULS without the need for additional 
transmission enhancement. 
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3.11 An IBRULS qualified metallic loop facility is non-loaded and meets the foilowing ISDN 
Basic Rate. design paramem: 

(1) The length shall be 18 kn or less; 

(2) The dincr-cumot mistance measured between the CODF and the EU-RDP shall be 
1300 ohms or less; 

(3) Loaded bridged-tap is not pUmined; 

(4) Bridged tap is limited to 6 kfr; 

(5) The 40 kHz loss of a metallic loop facility when measured with a 135 ohm impedance 
at the CODF and a 135 ohm impedance at the RDP shall be 40.0 dB or less: 

(6) Metallic loops with a 40 kHz loss between 40 and 76 dB will require transmission 
enhancement equipment. 

3.12 The leakage resistance between the tip conductor and ground and the ring conductor and 
ground on an IBRULS metallic loop shall each be greatcr than 100 IC ohms. 

3.13 Thc longitudinal noise or power influence (pr) measured per lEEE Std 743-1984 [3] on an 
IBRULS metallic loop should be less than 90 dBrnC. 

3.14 The longitudinal balance of a metallic IBRULS loop is defined as the longitudinal noise (in 
dBrnC) minus the C-message noise (in dBmC). The longitudinal balance shall be >50 dB. 

3.15 Qualification for IBRULS. may require the placement of a mid-span repeater or similar 
device. Bell Atlantic docs not place more than one mid-span repeater per loop. If a loop will not 
operate with one repeater, construction of DLC will be necessary. 

3.16 When a metallic IBRULS loop has a mid-span repeater, the metallic facility between the 
CODF and the mid-span repcater and the metallic facility between the mid-span repeater and the 
EU-RDP shall each meet the requinments in section 3.1 1. 

3.17 IBRULS will not operare properly on non-staggered twist cable (installed prior to 1923) or on 
flat ribbon cables. such as those used for some CPE interconnections. Such cable may need to be 
replaced to accommodate IBRULS. 

3.18 The HDULS loop facility is under study. 

3.19 The ADULS loop facility is under study. 
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D. Transmission Enhancement Equipmeat 

3.20 Transmission enhancement equipment is sometimes used with IBRULS. Such equipment can 
consist of a CO span power module, a mid-span repeater, or BRI extended mge. system equipment 

321 The span power mcdule is located in the CO and provides power to a mid-span repeater. A 
mid-span repeater regenerates the 2B1Q line code. The repeater has NT functionality that faces the 
OTC equipment and LT functionality that faces the RDP. A mid-span repeater is deployed when 
the dculated loss of the non-rcpeatend loop at 40 kHz (excluding BT) is > 40.0 c 76.0 dB. 

3.22 BRI extended mge systems consist of a unit located in the CO that has hT functionality and 
a 2B 1Q line code that faces the OTC equipment and a remote unit near the RDP that has LT 
functionality and delivers a 2B 1Q line code to the EU customer. The CO unit uses a line code that 
is spectrum compatible with BA services. The line code permits operation with a remote unit that 
is connected via a metallic cable that could have a 40 lcHz loss of up to 60 dB. 

3.23 The impedance of transmission enhancement equipment shall be a nominal 135 ohms 

3.24 Transmission enhancement equipment shall provide loop current when the RDP is terminated 
by a directcurrent mistance of 135 ohms. 

4. service specif1cati0ns 

A. General 

4.01 Parameters are tested at the RDP in response to trouble repons or when additional testing is 
purchased. 

4.02 Network Channel (NC) and Network Channel Interface (NCI) codes are used for providing 
channel and interface information to customers. The NCMCI code set facjlilares the identification 
of network channel requirements and associated interface specifications for services described in 
tariffs. 

4.03 For switched services, the NC code is an encoded representation of the channel that is 
provided by from the OTC Point Of Termination (POT) to the BA CO. By varying the NC code, 
the customer is allowed to further specify the type of service. 

4.04 The NCIcode is an encoded representation used to identify five interface elements located at 
a POT. The five elements reflect the following physical and elecmcal characteristics: number of 
physical conductors, protocol. impedance. protocol opuons. and transmission levels points (if 
applicable). 

4.05 Examples of the most common NC and NCI codes are given each service described in this 
section. The complete set of codes may be found in SR-STS-000307 [2]. 
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~~ 

parameter 
40lcHzlOSS 
Rcsimcc 
Leakage 

Power Influence 

4.06 Valid NCI code combdons are shown for each seMcc described in this section. Complete 
NCMCI compatibility i n f o d o n  may be found in SRSTS-000323 [3]. 

B. IBRULS 

4.07 Tk overaU end-to-end IBRULS service is from the CODF hmbtion of the OTC equipment. 
to the EU customcfs RDP. 

AL IAL 

< 1300ohms > 1300 ohms 
> 100 kilohms < 100kilohms 

<wdB >wdB 

< 40.0 dB > 42.0 dB 

4.08 IBRULS NC code information is shown in Elgun 4-1 and lBRULS NCI code combinations 
are shown in Figure 4-2. 

4.09 I B R a  Aocepulnce Limits (AL) and Immediate Action Limits (IAL) are shown in Table 4- 
3. 

Figure 4-1: IBRULS NC codes 

NC CODE Character 3 character4 I I I I 

F w  4-2: IBRULS N U  Code Combions 

I OTC-POT I EU-POT 
02Qc5.00s 02IS5 

1 

figure 4-3: IBRULS Acceptance Limits (AL) and Immediate Action K i t s  (IAL.) 

c L)slULS 

410 The overall end-toad DSlULS seMce is from the DSX-1 termination of the. 0°C 
equipment to the EU customu's RDP. 

4.11 DS lULS NC code i n f o d o n  is shown in Figure 4-8. and DS lULS NCI code combinations 
are shown in figure 4-9. 
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NC CODE Character 3 
HC - (SFandAhQ 
HC D (ESFandAMD 
HC E (ESFandBBZS) 
HC Z (SFandBBZS) 
HC E (ESFandB8Z.S) 

4.12 DSlULS performance objectives are shown in Figun 4-10 and DSlULS test limits are shown 
in Figure 4-1 1. 

4.U Availability is a measure of the relative amount of time that a service is "usable" by the 
customer. Unavailabiity begins when the Bit Error Ratio PER) in each second is worse than lo-' 
for a period of 10 consecutive seconds. The DSlULS objedve is 99.925 percent availability in any 
twelve consecutive montbs. Availabiity quais the total time minus the outage time divided by the 
total time. 

4.14 Accuracy denotes the error performance and is usually specified in terms of emred seconds 
(ES), or conversely, em-& seconds (EFS). EFS are tbe. primary meanu~  of enur performance 
for D S l a .  An EFS is any second that an error does not occur. 

4.15 A Severely Enored Second (SES) is any one second interval that has a BER of less than 
(worse than) 1ff. 

Figure 4 4  DSlULS NC Codes 

Character 4 

- 
- 
- 

I (ISDN PRA) 

- 

~ ~ ~~ 

OTC-POT EU-POT 
04QB9.11 04DU9-BN (SF and AMn 
04QB9.11 04DU9-DN (SF and B8Z.S) 
04QB9.11 04DU9-1KN (ESFand AMn 
04QB9.1 I 04DU3-ISN (ESF and BSZS) 

Figure 4-5: DSlULS NCI Code Combinations 

Parameter 
A-Y 

Availability 

Objective 
0.25 90 errored seconds long- 

term (30 days or more) 
99.925 96 per year 
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Test Duration Errored Seconds Severely bred Seconds 

4.16 Acceptance testing for DSlULS should be performed with a Quasi Random Signal Source 
(QRSS), on an OTC-POT to EU-POT basis, using FS performance parametm. 

4.17 If BA has installed a loopback device on the DS IULS, a dispatch for “cooperative testing” 
will not ordinarily be made and testing will be performed remotely. Normally, a technician will be 
dispatched by BA in the following instances: 

- The DS lULS is not quipped with a loopback device; 

- The loopback device is inoperable; 

- Test results do not meet applicable limits; 

- The OTC requests a dispatch. 

4.18 At the request of the OTC, BA will pmvide the remote test results to the OTC. 

4.19 Other tests may be performed in response to trouble reports or when additional testing is 
purchased. The 3/24,1/S. and AU Ones patterns are acceptable diagnostic stress tests forDS lULS 
when used in accordance with Figure 4-8. 

4.20 The patterns in Figure 4-8 may not detect alt possible mubles. Additional tests may be 
required using other patterns designed to detect specific problems (e.g.. bridged tap, etc.). 

4.21 If errors are detected using the QRSS. 3/24. or 1/8 patterns, it is recornmended that the 
DSlULS Line code options (AMYBSZS) be verified using the p d u r e s  outlined in the Bell 
Atlantic Network Servios Reference Manual Series 72710 & NS6050. These tests makc use of the 
Framed 218 and Framed lls patterns. 

15 min 
mmin 
45 min 
24 hours 
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TEST PAlTERN (2) TEST DURATION ACCEPTANCE 
LIMIT 

3/24 (AMI only) 5 minutes I 
1/8 (B8ZS only) 5 millutes 7 

Au ones Sminures 7 
Q W S  15 minutes 20 

Framed AU Zeros (3) 30 seconds 0 
(B8Z only) 

422 HDULS service is under study. 

E. ADULS 

425 ADULS seMce is under study. 

MALNTENANCE 
LIMIT 
60 
60 
60 
60 
0 

5. 

A. OTC Equipment Requirements 

OTC Equipment and CO Cabling Requirements 

5.01 Co-located OTC equipment used for intemnndon with digital unbundled loop services 
shall meet all of the applicable generic equipment quirements in Bellcore GR63CORE [41 and 
B e l l ~ r e  GR-1089-CORE [5]. 

5.02 Co-located OTC equipment used for intevmnncction with digital unbundled loop Services 
shall be manufactud in accordance with FCC, NEC, VL, and USDL requirements and orders 
applicable to Federal. State, and local requirements including, but not Limited to, statutes, rules. 
regulations. orders. or ordinances, or otherwise imposed by law. Requirements that are not 
specified in this document. conaactual technical nquinments. or orher applicable documents, shall 
meet the manufacturer‘s requirements consistent with industry standanis. 

5.03 The open circuit tipto-ring dc voltage that cdocated OTC equipment applies to BA VF 
cabling shall beless than 80 Vdc 
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5.04 Co-located OTC equipment shall not deliver more than 2.5 wat!s of power to any load via BA 
VF cable. 

5.05 Co-located OTC equipment shall not deliver more than 150 mA of loop current to any load 
via BA VF cable. 

5.06 The noise limits for digital unbundled loop seMces quin? co-located OTC equipment to 
have a longitudinal balance of %O dB. 

5.07 The loss and noise limits for IERULS rcquireS co-located OTC equipment to have a nominal 
impedance of 135 ohms. 

5.08 The maximum power level of any transmitted signal on IBRULS shall not exceed ANSI 
T1.601-1992 [l]. 

5.09 OTC equipment used with Digital Unbundled Loop Services shall be synchronized to a 
stratum 1 clock. 

5.10 Loops may be exposed to electrical surges from lightning and commucial power system 
disturbances. Despite protective devices on the CODF, some of these disturbances are likely to 
reach OTC equipment. OTC equipment shall be designed to withstand certain surges without being 
damaged, and shall fail in a safe manner under infrequent high stTess. 

5.11 The prevalent voltage-bring device available for CO use is the 3-mil carbon block This 
device has an upper 3c limiting voltage of loo0 volts peak under surge conditions and 600 volts 
rms (800 peak) at 60 Hz. OTC equipment connected to digital unbundled loop services with loops 
protected by carbon blocks may be subjected to voltages up to these levels. Unexposed COS may 
not have primary protection. and OTC equipment not coordinating with carbon blocks may need 
protection in these locations. 

5.12 If the subscriber loop facility is exposed to commercial ac power, the CO protector may also 
include 350 mA heat coils for limiting the cumnt that is permitted to flow to CO equipment. In 
addition, a protective fuse cable located outside the CO incorporating 24 or 26 AWG conductors to 
coordinate with the protector, serves to limit current to safe levels in the event of prolonged 
operation of the protector during power fault conditions. 

B. 

5.13 The CO cabling used to terminate OTC equipment on the CODF shall use twisted-pair 
conductors. 

5.14 The type, gauge, and length of the OTC CODF cabling shall be specified based on tbis 
specification and OTC equipment requirements. If the specifications in this document differ from 
the OTC equipment manufacturers specifications. then the more stringent of the two shall be used. 

OTC Equipment CO Cabling Requirements 
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..- 5.15 The direct-cumnt resistance of the CO cabling between the OTC equipment and the CODF 
shall meet the CO cabling requirements in the Bellcore FR-TSYMXXMQ [6] (Le., 23 ohms or less). 
This is equivalent to 275 feet or less of 26 gauge cable, 440 feet or less of 24 gauge cable, and 700 
feet or less of 22 gauge cable. 

5.16 AU CO cabling between OTC equipment and the CODF shall be connected as specified by 
the BA CO Engineer. 

5.17 Tbe lkHz loss of the CO cabling between the OTC equipment and the CODF, when 
measured between 900 ohm impedances, shall be less than .15 dB. 

5.18 The C-message noise measured on the CO cabling between the OTC equipment and the 
CODF shall be 20 dBmC or less. 

6. References 

A. Defdtions 

Asymmetrical Digital Subscriber Lime (ADSL) 
A system that is capable of transmitting digital signals up to 6 Mbps toward the EU-POT a$ up 
to 640 kbps from the EU-POT. 

ADSL Unbundled Loop Service (ADULS) 
A service that provides an effective 2-wire channel, suitable for the transport of ADSL that uses 
using Carrierless AMIPM (CAP) technology, between the Bell Atlantic central ofice distributing 
frame termination of co-located equipment belonging to an OTC and the rate demarcation poht at a 
customer location. 

Basic Rate Integrated Services Digital Network Interface WI) 
The BRI is a 2-wire ISDN interface that uses the two-binary onequaternary line code at a 160 
kilobit per second rate to transport overhead and up to two B channels and one D channel. 

BChannel 
The B channel is a 64 kilobit per second channel used for information transfer between usen. 

Bridged tap 
Any branch section of a cable pair, or any extension of a cable pair beyond the point where it is 
used, in which no d k c t  current flows when customer equipment is connected and used. 

central office (CO) 
A telephone company building which houses equipment and facilities used to provide switched 
a m s s  services. 
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Central OBcice Distributing Frame (GODF) 
Framework located in a CO that holds Wire cmss-connects which an used to interconnect cable 
terminations for EU customer loops. switching system ports, and interoffice facilities. 

channel 
An electrical, or photonic communications path between two or more points of transmission. 

C-Mes~ape Noise 
The frequency-weighted, short-tern average noise within an idle channel. The frequency 
weighting, called C-messagc. is used to account for the variations in 500-w telephone set 
transducer efficiency and EU annoyance to tones as a function of fquency. 

dBrn 
A unit for expression of power level in decibels relative to one milliwatt- 

dBrn 
A unit used to express noise power in decibels relative to one picowatt (-90 a m ) .  

dBm0 
A unit used to express power level in decibels relative to one milliwatt referred to, or measured at, a 
zcro transmission level point (anS). A unit used to express noise power in decibels relative to one 
picowatt measured with C-message weighting. 

dBrnC0 
Noise power in arnC referred to, or measured at, a zero transmission level point (0"). 

D channel 
The D Channel is a 16 kilobit per second packet-switched channel that canies signaling and control 
for the B channels and also supports customer packet data traffic at speeds up to 9.6 kilobits per 
second. 

Decibel (dB) 
The logarithmic unit of signal power ratio most commonly used in telephony. It is used to express 
thc relationship between two signal powers, usually between two acoustic, eleceic, or optical 
signals; it is qual to ten times the common logarithm of rhe ratio of the two signal powers. 

JXgital Signal Level One (DS1) 
A digital signal transmitted at the nominal rate of 1.544 MbWs 

F d t i e S  
Any cable, poles, conduit, microwave, or canier equipment, central office distributing frames. 
central office switching quipment. computers (both hardware and software), business machines, 
etc., utilized to provide the services offered by a telephone company. 
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High-Bit-Rate Digital Subscriber Line W S L )  
A system that is capable of nansmining bidirectional DS 1 (1.544 Mbps) signals or bidirectional 
half DS 1 (768 kbps) signals over metallic twisted-pair cables to provide access to digital 
telecommunications services. 

HDSL Unbundled Loop Service (EDULS) 
A service that provides a 2-wire or +win metallic channel, suitable for the traasport of HDSL, 
between the Bell Atlantic central office distributing frame rumination of co-located equipment 
belonging to an OTC and the rate demarcation point at a customer location. 

Integrated Senices Digital Network O N )  
ISDN describes the end-tczcnd digital telecommunications network architectum which provides for 
the simultaneous access, transmission, and switching of voice. data, and image services. These 
functions are provided via channelized aanspon facilities over a limited number of standard user- 
network interfaces. 

ISDN Basic Rate Unbundled Loop Service (IBRULS) 
An unbundled loop service that provides an ISDN basic rate channel between the Bell Atlantic 
central office distributing frame termination of co-located equipment belonging to an OTC and the 
rate demarcation point at a customer location. 

Leakage 
The resistance between the conductors of an insulated metallic pair or the resistance between each 
conductor of an insulated metallic pair and ground. 

LOOP 
A transmission channel between a EU customer location and a BA CO that is used as a 
transmission channel for telephone company services. 

Other Telephone Company (OTC) 
An organization that provides telecommunications services to the public 

Plain Ordinary Telephone Service (POTS) 
The basic single line switched access service offered by local exchange carriers to residential and 
business customers. POTS uses loopstan signaling. 

Power Influence (PI) 
The power of a longitudinal signal induced in a metallic loop by an elmmagnetic field emanating 
from aconductor or conductors of a power system. PI is also called longitudinal noise or noise-to- 
ground. 

Rate Demarcation Point (RDP) 
The point at which BeU Atlantic network access recurring charges and responsibility stop and 
beyond which customer responsibility begins. The RDP is the point of demarcation andlor 
interconnection betwen a Bell Atlantic subscriber loop facility and EU premises cabling or 

MCb-BELL ATLANTIC INTERCONNECTION AGREEMENT - VIRGINIA EXHIBlTC- 16 
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terminal equipment. Bell Atlantic facilities as or constituting, the rate &macation point shall 
consist of wire or a jack conforming to Subpart F of Part 68 of FCC des.  

Transmission Enhaacement Equipment 
In g e n d  any equipment that impmves the c- . tics of a transmitted signal. In this 
document, transmission enhancement equipment is any equipment that rcgcnerates a digital signal. 

Unbundled Loop 
A transmission channel between a EU customer location and a LEC CO that is not a part of, or 
connected to, other Lu3 services. 

Voice Grade (VG) 
A tern used to describe a channel, circuit, facility, or Service that is suitable for the transmission of 
speech, digital or analog data, or facsimile. generally with a frequency range of about 300 to 3000 
Hz. 

B. Acronyms 

ADSL 
ADULS 
ANSI 
BA 
BPJ 
BRITE 
co 
CODF 
COT 
DLC 
DSO 
DS 1 
DVM 
HDSL 
HDULS 
IBRULS 
ISDN 
LT 
NT 
OTC 
PI 
POTS 
RD 
RDP 
RT 
usoc 

Asymmetrical Digital Subscriber Line 
ADSL Unbundled Loop Service 
American National Standads Institute 
Bell Atlantic 
Basic Rate Interface 
Basic Rate Interface Terminal Equipment 
Central Office 
Central Office Distributing Frame 
Central Office Terminal 

Digital Signal Level ZUO 
Digital Signal Level One 
Data-Voice Multiplexer 
High-Bit-Rate Digital Subscriber Line 
High-Bit-Rate Digital Unbundled Loop Service 
ISDN Basic Rate Unbundled Loop Service 
Integrated Services Digital Network 
Line Tenninating 
NetworkTe~minating 
Other Telephone Company 
Power Influence 
Plain Ordinary Telephone Service 
Rcsiitance Design 
Rate Demarcation Point 
Remote Terminal 
universal Service Order code 

Digital Loopcarrier 
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VF 
VG 
B 1 Q  
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NOTE: These documents are subject to change; references reflect the most current information 
available at the time of printing. Readers are advised to check the status and availability of all 
documents. 
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